The title compound, C 18 H 17 NO 4 , crystallizes from ethanol at ambient temperature as two concomitant polymorphs (I) and (II), both monoclinic P2 1 /c with Z 0 = 1. The less abundant form (I) undergoes a reversible phase-transition at ca 173 K to a third monoclinic polymorph (III), P2 1 /n, with Z 0 = 2, while the more abundant polymorph (II) is unchanged down to 120 K. In each polymorph of (I)-(III) the molecules are linked by pairs of O-HÁ Á ÁO hydrogen bonds into cyclic dimers which are crystallographically centrosymmetric in (I) and (II), and approximately, but not crystallographically, centrosymmetric in (III). There are no direction-specific interactions between the hydrogen-bonded dimers in polymorph (I); in polymorph (II) the dimers are linked into sheets by C-HÁ Á ÁN and C-HÁ Á Á(arene) hydrogen bonds; in polymorph (III) the dimers are linked into chains by a C-HÁ Á Á(arene) hydrogen bond. The interconversion of polymorphs (I) and (III) is a simple displacive phase transition.
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Introduction
Persulfate oxidation of imino-oxyacetic acids, R 1 R 2 C NOCH 2 COOH, provides a useful route to iminyl radicals (Forrester et al., 1979) . The subsequent reactions of the iminyl radicals thus generated depend greatly on the substituents and important species including nitrogencontaining heterocycles can result. We have recently reported the molecular and supramolecular structures of several substituted imino-oxyacetic acids, where the principal mode of supramolecular aggregation is the formation of the cyclic hydrogen-bonded dimers characteristic of simple carboxylic acids (Glidewell et al., 2004a,b) . Continuing this study, we have now investigated the title compound which proves to occur in several polymorphic forms. When the title compound was crystallized from ethanol, a mixture of two crystalline forms, concomitant polymorphs (Bernstein et al., 1999) , was obtained. These two forms, denoted (I) and (II), are both monoclinic at ambient temperature, with Z 0 = 1 in space group P2 1 /c; while they have similar unit-cell volumes, their cell dimensions differ markedly and the polymorph with the longer a dimension we denote as polymorph (I). The structure of polymorph (II) has been determined both at 120 (2) and 291 (2) K, and these structure determinations, denoted (IIa) and (IIb), respectively, are essentially identical; hence, for this polymorph we only discuss the results of refinement (IIa). However, when polymorph (I) is cooled to 120 (2) K, it forms a third monoclinic polymorph in P2 1 /n with Z 0 = 2, denoted (III). The numbering of polymorphs (I)-(III) follows the order in which they were characterized. The supramolecular structures of polymorphs (I)-(III) are briefly compared with those of the analogous compounds (IV)-(VI).
Experimental

Synthesis
The title compound was prepared by the reaction of chloroacetic acid with the oxime derived from (E)-4-MeOC 6 H 4 Ch CHCOPh (Atmaram et al., 1982) ; crystallization from ethanol at ambient temperature gave a mixture of polymorphs (I) and (II). Detailed X-ray examination of a representative sample of the crystals from this mixture indicated that the abundance ratio of (I):(II) was approximately 1:4.
Data collection, structure solution and refinement
Diffraction data for polymorph (I) and the data set for (II) denoted (IIb) were collected on a Bruker SMART diffractometer at 291 (2) K; diffraction data for (III) and the dataset for (II) denoted (IIa) were collected at 120 (2) K using a Nonius Kappa-CCD diffractometer: in all cases graphitemonochromated Mo K radiation ( = 0.71073 Å ) was employed. Other details of cell data, data collection and refinement are summarized in Table 1 , together with details of the software employed (Blessing, 1995 (Blessing, , 1997 Bruker, 1998 Bruker, , 2000 Ferguson, 1999; McArdle, 2003; Nonius, 1997; Otwinowski & Minor, 1997; Sheldrick, 1997) .
For polymorphs (I)-(III) the space groups P2 1 /c, P2 1 /c and P2 1 /n were uniquely assigned from the systematic absences. The structures were solved by direct methods and refined with all data on F 2 . A weighting scheme based upon P = [F 2 o + 2F 2 c ]/3 was employed in order to reduce statistical bias (Wilson, 1976) . All H atoms were located from difference maps and they were included in the refinements as riding atoms with distances C-H 0.93 Å (aromatic and ethylenic CH), 0.96 Å (CH 3 ) or 0.97 Å (CH 2 ) and O-H 0.82 Å at 291 (2) K, and C-H 0.95 Å (aromatic and ethylenic CH), 0.98 Å (CH 3 ) or 0.99 Å (CH 2 ) and O-H 0.84 Å at 120 (2) K, and with U iso (H) = 1.2U eq (C) or 1.5U eq (C,O) for OH and methyl groups. Supramolecular analyses were made and the diagrams were prepared with the aid of PLATON (Spek, 2003) . Details of molecular conformations are given in Table 2 and details of hydrogen-bond dimensions are given in Table 3 .
1 Figures 1-9 show the molecular components, with atom-labelling schemes, and aspects of the supramolecular structures.
Thermal analysis
DSC measurements were made using a Mettler Toledo model 821e instrument, with heating and cooling at a constant rate of 10 K per minute. The following thermal regime was adopted: samples were cooled from ambient temperature to 153 K and then held for 10 min, heated to 403 K and held for 10 min, cooled to 153 K and held for 10 min, heated to 423 K and held for 10 min, cooled to 153 K and held for 10 min, and finally heated to ambient temperature.
Results and discussion
Crystallization behaviour
An initial dataset collected at 291 (2) K gave a satisfactory solution and refinement for polymorph (I), but at this temperature only 27% of the reflections were labelled as 'observed': although these data were 99.1% complete to = 32.58%, with an overall data:parameter ratio of 28.4, the ratio of 'observed' data to parameters was only 7.5. Accordingly, a second dataset was collected at 120 (2) K using a freshly mounted crystal: this proved to have a different unit cell and a different supramolecular structure from that found from the first data set, and hence this form was denoted as polymorph (II). The observation of different structures derived from diffraction data collected from different crystals at different temperatures immediately raised the question of whether forms (I) and (II) were concomitant polymorphs both present in the original crystalline product, or whether a phase change from (I) to (II) had occurred upon cooling from 291 to 120 K. Some ten crystals from the original batch were then taken, essentially at random, and their unit-cell dimensions were research papers determined at 291 K: the majority were of polymorph (II) but several of the crystals were of polymorph (I), confirming the occurrence of concomitant polymorphism at ambient temperature. Two further datasets were then collected, one for polymorph (II) at ambient temperature and a second at 120 (2) K for a crystal which had been shown to be of polymorph (I) at ambient temperature: this crystal at 120 K proved to have yet a third unit cell, having undergone a phase transformation upon cooling, and this form is denoted as polymorph (III).
DSC examination of the original mixture of polymorphs showed several distinct events as the temperature was cycled in the range 153-423 K (À120 to +150 C): a reversible phase transition, corresponding to the interconversion of polymorphs (I) and (III), was observed at approximately 173 K, and the melting points of (I) and (II) were observed at 393 and 413 K, respectively. However, while the melting of (I) was reversible, cooling the melt of (II) led to the formation of a glass rather than to crystallization.
Molecular conformations
In each of the independent molecules in polymorphs ( 
0.14, À0.12 0.66, À0.64 0.15, À0.14 0.19, À0.27 significant variations in the molecular conformations, as shown by the key torsional angles (Table 2) , although the torsional angles in polymorph (II) all show very little variation with temperature. For polymorph (III) the values of those torsional angles which are remote from zero or 180 generally have similar magnitudes for the two independent molecules but with opposite signs, indicating that the two molecules are close to being enantiomorphs and pointing up the pseudosymmetric nature of the hydrogen-bonded dimer (Fig. 3) . The most notable variation between the different polymorphs occurs in the torsional angle Cx1-Cx2-Ox3-Nx4, where polymorph (II) adopts quite a different value from those in polymorphs (I) and (III), where the values are, in fact, rather similar in magnitude.
Supramolecular aggregation
In each polymorph the primary mode of supramolecular aggregation is the formation of R 2 2 ð8Þ (Bernstein et al., 1995) dimers by means of paired O-HÁ Á ÁO hydrogen bonds ( Table B) : these dimers are centrosymmetric in polymorphs (I) and (II) (Figs. 4 and 5) and pseudosymmetric in polymorph (III), where the dimer contains one of each type of independent molecule (Fig. 3) . In both (I) and (II) the reference molecule has been selected such that the hydrogen-bonded dimer is centred at ( Figure 1 The molecule in polymorph (I) at 291 K showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Figure 2
The molecule in polymorph (II) showing the atom-labelling scheme: (a) at 120 K (IIa) and (b) at 291 K (IIb). Displacement ellipsoids are drawn at the 30% probability level.
HÁ Á ÁN hydrogen bonds, augmented by C-HÁ Á Á(arene) hydrogen bonds, and the patterns of the hydrogen bonds are same at both 120 and 291 K, while the dimensions change only slightly between these two temperatures ( Table 3 ). The atoms of type C23 in the molecules at (x; y; z) and (1 À x; 1 À y; 1 À z) are components of the R 2 2) sheet is generated (Fig. 6) , in which O-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds generate R 2 2 ð8Þ and R 6 6 ð52Þ rings, which alternate in chessboard fashion. The C-HÁ Á Á(arene) hydrogen bonds (Table 3) follow exactly the same pattern (Fig.  7) and hence serve to reinforce the sheet generated by the C-HÁ Á ÁN hydrogen bonds.
By contrast, in polymorph (I) there are no hydrogen bonds between adjacent dimers: in particular, the C-HÁ Á ÁN and C-HÁ Á Á(arene) hydrogen bonds found in polymorph (II) are both absent from the crystal structure of (I). The only direction-specific interaction of possible significance between the 
is the centroid of the C31-C36 ring. ‡ Cg2 is the centroid of the C221-C226 ring.
Figure 3
The two independent molecules in polymorph (III) at 120 K showing the atom-labelling scheme and the dimeric aggregate formed by the O-HÁ Á ÁO hydrogen bonds. Displacement ellipsoids are drawn at the 30% probability level. Part of the crystal structure of polymorph (I) at 291 K showing the formation of a centrosymmetric R 2 2 ð8Þ dimer. For the sake of clarity, the H atoms bonded to C atoms have been omitted. The atoms marked with an asterisk (*) are at the symmetry position (1 À x; 1 À y; 1 À z).
2 ð8Þ dimers in (I) is a weak Á Á Á stacking interaction. The methoxy-substituted rings C21-C26 in the molecules at (x; y; z) and (Àx; 1 À y; 2 À z) are strictly parallel, but both the interplanar spacing, 3.534 (2) Å , and the ring-centroid separation, 3.960 (2) Å , are rather large, associated with a large centroid offset of 1.787 (2) Å ; hence, this interaction is probably not structurally significant.
The principal interaction between the dimeric units in polymorph (III) is a C-HÁ Á Á(arene) hydrogen bond which involves only the molecules of type 2 (containing C21 etc.). The aryl C215 atom in the unsubstituted ring of the type 2 molecule at (x; y; z) acts as a hydrogen-bond donor to the substituted ring C221-C216 in the corresponding molecule at ( 3 2 À x; À 1 2 þ y; À 1 2 À z), so forming a chain of type 2 molecules, from which the type 1 molecules are pendent, running parallel to the [010] direction and generated by the 2 1 screw axis along ( 3 4 , y, À 1 4 ), see Fig. 8 . As in polymorph (I), the Á Á Á stacking interactions in (III) again involve the methoxysubstituted rings, in particular those of type 2 molecules at (x; y; z) and (2 À x; 1 À y; Àz), see x3.4. Also as in (I), the large interplanar separations and large ring-centroid separations (> 3.8 Å ) indicate that these interactions are probably not structurally significant.
Phase relationship
The relationship between the crystal structures of polymorphs (I) and (III) can readily be understood once it is recognized that the unit cell of (III) can be derived from that of (II) via the transformation (0, 0, 1; 0, À1, 0; 2, 0, 0). In polymorph (I) the dimeric units are centred at ( (Fig. 9) . Hence, this temperature-dependent change of structure from P2 1 /c with Z 0 = 1 at 291 K, to P2 1 /n with Z 0 = 2 at 120 K can be described as a simple displacive transition. The similarity of molecular conformation between the unique molecules in polymorph (I), and each of the two independent molecules in (III), is entirely consistent with this. In both (I) and (III) the pattern of the hard (Braga et al., 1995) hydrogen bonds is essentially the same and the difference between the supramolecular structures of (I) and (III) depends on a single rather weak C-HÁ Á Á(arene) hydrogen bond in (III), which is absent from the structure of (I).
Comparison with analogous structures
It is of interest to compare briefly the supramolecular structures of polymorphs (I)-III) with those of the related compounds (IV)-(VI) (Glidewell et al., 2004a,b) . In each of (IV)-(VI), the molecules are linked by paired O-HÁ Á ÁO hydrogen bonds into centrosymmetric dimers, analogous to those observed in (I) and (II), and in both (IV) and (VI) there are no direction-specific interactions between these dimers: in (V), on the other hand, the dimers are weakly linked into chains by a single aromatic Á Á Á stacking interaction. It is noteworthy that C-HÁ Á ÁN hydrogen bonds are absent from the structures of each of (IV)-(VI), in contrast to polymorph (II).
General comments
In our recent structural studies we have encountered several examples of concomitant polymorphism. Thus, when crystallized from ethanol, 2-iodo-4-nitro aniline yields a mixture of triclinic (P " 1) crystals which have slightly different colours (McWilliam et al., 2001) ; crystallization of ethyl N-(2-amino-6-benzyloxy-5-nitrosopyrimidin-2-yl)-3-aminopropanoate from acetonitrile/ ethanol/water (1/1/1 by volume) yields a mixture of two monoclinic polymorphs, one blue (P2 1 /c, Z 0 = 1) and the other pink (P2 1 , Z 0 = 2; Quesada et al., 2002) , where the conformations of the three independent molecules of the nitrosopyrimidine are all different, so that these concomitant polymorphs are also conformational polymorphs; the 1: 1 adduct formed between (S)-malic acid and 4,4 0 -bipyridyl crystallizes from methanol as a mixture of triclinic (P1, Z 0 = 1) and monoclinic (C2, Z 0 = 1) polymorphs ; benzanilide crystallizes from ethanol in both a monoclinic (C2/c, Z 0 = 0.5) form (Kashino et al., 1979 ) and a triclinic (P " 1 1, Z 0 = 1) form ; the 2:1 adduct formed between triphenylsilanol and 4,4 0 -bipyridyl forms three triclinic polymorphs (all P " 1 1 with Z 0 = 0.5, 1 and 4), which crystallize in pairwise-concomitant fashion (Bowes, Ferguson et al., 2003) ; and crystallization of 1-(6-amino-1,3-benzodioxol-5-yl)-3-(4-methoxyphenyl)prop-2-en-1-one from dimethylformamide solution gives a mixture of a red monoclinic (P2 1 /c, Z 0 = 1) polymorph and a yellow triclinic (P " 1 1, Z 0 = 2) form, where the two independent molecules in the triclinic form exhibit different conformations, so providing a second example of conformational polymorphism also (Low et al., 2004) .
We emphasize that in none of these systems had there been any attempt to engineer such polymorphic behaviour, nor was this behaviour being specifically sought after: instead, each pair of polymorphs was identified serendipitously. In the cases of 2-iodo-4-nitroaniline, the nitrosopyrimidine and the substituted propenone, the identification of the two forms was facilitated by their differences in colour, but in the other examples identification depended solely upon careful scrutiny of the crystalline samples and observation of more than one crystal habit, followed in every case by careful manual separation. Our identification, essentially by chance, of seven such examples within a rather short space of time suggests to us that the phenomenon of concomitant polymorphism may, in fact, be a rather common one, certainly far more common than the current literature (Bernstein et al., 1999) tends to suggest, but one which goes largely un-noticed. On the other hand, we note the recent reports on 3,6,13,16-tetrabromo-2,7,12,17- tetrapropylporphycene, where monoclinic prisms and triclinic plates crystallize concurrently from dichloromethane-hexane (Aritome et al., 2002) , and on the 1:1 co-crystal of caffeine and glutaric acid, where monoclinic rods and triclinic blocks crystallize concurrently from chloroform solution (Trask et al., 2004) .
Concluding remarks
The investigation of the title compound was originally expected to be entirely straightforward, simply providing another example of this class of compound for comparison with the analogues which have been reported recently (Glidewell et al., 2004a,b) . In the event, this investigation has proved to be much more complex than those for the previous examples. We emphasize, however, that as with so many examples of polymorphism, and particularly concomitant polymorphism, the structural behaviour can be unravelled, as here, only by careful and painstaking separation of a substantial number of individual crystals followed by their Xray examination initially at ambient temperature and then at reduced temperature.
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